Pterodon polygalaeflorus (Leguminosae) foram isolados o novo diterpeno 6α-hidroxivouacapano e os conhecidos diterpenóides 6α,7β,14β,19-tetraidroxivouacapano, 6α,7β-diidroxivouacapan-17β-oato de metila e o flavonóide taxifolina. As estruturas foram determinadas com base em análise espectroscópica, inclusive RMN bidimensional, transformação química do novo diterpeno e comparação com dados da literatura.
Introduction
In continuation of our systematic studies of the Brazilian northeast medicinal plants, we have undertaken a study of Pterodon polygalaeflorus Benth. (Leguminosae), which is used in folk medicine against bronchytis, amigdalytis and as tonic. We have already reported diterpenoids 1 and the volatile constituents 2 from this plant. In continuation to this phytochemical investigation, we now report the isolation and structure determination of a new diterpene 6α-hydroxyvouacapane (1) and of the known compounds vouacapane-6α,7β,14β,19-tetraol (2) 3 , methyl 6α,7β-dihydroxyvouacapan-17β-oate (3) 4 and the flavonoid taxifolin (4, 5,7,3',4'-tetrahydroxydihydroflavonol) 5 , isolated from the fruits. The structures of these compounds were deduced by spectral analysis, mainly 1 H and 13 C NMR, including 2D-NMR experiments [ 1 H-1 H-COSY, 13 Cx 1 H-COSY-1 J CH (HETCOR) and 13 Cx 1 H-COSY-n J CH (n=2 and 3, COLOC)], chemical transformation of the new diterpene (1) and comparison with literature data.
Results and Discussion
The hot hexane extract of coarsely ground fruits of P. polygalaeflorus was submitted to aqueous ethanol alkaline hydrolysis. After usual work-up, the insaponifiable fraction obtained was chromatographed on silica gel column to furnish a new diterpene 6α-hydroxyvouacapane (1), methyl 6α,7β-dihydroxyvouacapan-17β-oate (2), previously isolated from Pterodon emarginatus 4 , vouacapane-6α,7β,14β,19-tetraol (3), which was also isolated from the seeds of a specimen of P. polygalaeflorus collected in Minas Gerais-Brazil 6 , and the flavonoid 4, known as taxifolin (5,7,3',4', tetrahydroxydihydroflavonol) 5 . Compound 1 was not previously obtained as a natural product, although it was prepared from its acetylated derivative 1a, which had been isolated from Dipterix lacynifera 7 . The identification of the known compounds 2-4 involved the analysis of 1 H NMR (1D and 2D 1 H-1 H-COSY) and 13 C NMR (HBBD and DEPT) spectral data (Table 1) and comparison with literature values 1, 5, 6 . The comparative analysis of the chemical shifts of the hydrogen and carbon atoms of 2 and methyl 6α-acetoxy-7β-hydroxyvouacapan-17β-oate (2a) and 6α,7β-dihydroxyvouacapan-17β-oic acid (2b), which were also isolated from Pterodon polygalaeflorus 1 The localization of the hydroxyl group at C-6 was deduced by the spin-spin interaction of hydrogen H-6 [δ signals of the carbon atoms C-5 (δ C 57.35) and C-7 (δ C 37.34) revealed, as anticipated, the γ-effects of the carbonyl carbon of the acetoxyl group [C-5: ∆δ C = 57.35 (1a) -60,02 (1) = -2.67 ppm; C-7: ∆δ C = 37.34 (1a) -42.15 (1) = -4.81 ppm]; ii). The C-6 signal showed the downfield shift = ∆δ C = 72.62 (1a) -70,02 (1) = 2.6 ppm as a consequence of the β-effect of the carbonyl carbon atom ( Table 2) . The presence of a tertiary methyl group at C-14 [δ H 0.99 (d, J=6.9 Hz) and δ C 17.37] was confirmed by 2D carbon-hydrogen correlation ( 3 J CH ) of the 3H-17 (δ H 0.99) with the carbon atom C-13 (δ C 122.14) observed in the 13 Cx 1 H-COSYn J CH (n = 2 and 3) spectrum. The 2D carbon-hydrogen correlation experiments modulated with 1 J CH established the hydrogen chemical shift correlations with those of the carbon atoms and also 2 J CH and 3 J CH couplings to detect hydrogen resonance correlated with not directly bound carbon signals, along with the application of the usual shift parameters and multiplicity of signals, were used to complete the assignment of the 1 H and 13 C NMR spectra of 1 ( Table 2) .
The location of the hydroxyl group at chiral carbon C-6 Table 2) . The monoacetate 1a, obtained by acetylation of 1 with Ac 2 O/Py, was identified by a comparative study of the 1 H and 13 C NMR spectra with the natural product isolated from Dipteryx lacunifera 7 .
Confirmation of 1 as a natural product (and not as a hydrolysis product) was obtained by preparation of a new hexane extract from fruits (1.5 kg) collected from the same specimen. The residue (16 g) was submitted to column chromatography on silica gel eluted with hexane, CHCl 3 and EtOAc. The residue (5.3 g) from the CHCl 3 elution was submitted to a preparative TLC affording 1 (12.7 mg).
The relative configuration of 1 was also deduced on the basis of the [α] D = + 26.6 ± 0.05 (c 1.0, CHCl 3 ) compared with value described in the literature for this compound obtained of the acetyl derivative 1a by treatment with LiAlH 4 7 .
